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(57) Abstract 

An organic electrolytic battery having a 
positive electrode, a negative electrode, and an 
aprotic organic solvent solution of lithium salt 
as an electrolyte solution. Each of a positive 
electrode collector and a negative electrode 
collector has hole penetrating front and back 
surfaces thereof. A negative electrode active 
material is capable of reversibly carrying 
lithium. Lithium derived from the negative 
electrode is carried by electrochemical contact 
with lithium arranged to face the negative 
electrode or the positive electrode. The facing 
area of lithium is not more than 40 % of the area 
of the negative electrode. 
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ttfASftffi (2.2X3. 2cm2) £flH,», Jp£25u m©#U :/ 

/tU-*-, ftS£«Jf Lfc GEH9 8C) ft»£2ffltt 

2 tt<z>A«tt. j^®fc^^$nfc±teft@ 

<OM"«*«*«-r £ £ {3 «fc <0 3 130 m m© t> ©£ffl 
Uf^A^ItbTH U^A&JSIS (289m 
m. 2.2X3. 2cm2) S:J1380/xm©7^>W7ffli'EE* 

(K-ffi2ft, ffiS8tt) t»J^"7A&JE»bfeXx>U 
^Wi-^-n-en&SeU U5f7A©*f[6ji8 
a (7.04cm2) H. ftSSfll (7. 04cm2xl8 (jB0B8fe, 
Jt®2t$:) =126. 72cm2) ©5. 6%T$>ofe„ 'J^A^ 
JS«< ASPASfcfcfU 250mAh/g*8ST&-3. US. -fc 

u^a&s©^^^ mmmitmz 
mcT-&-Dfz. mmmtmrnmi tmmthtc. «&n 

©AffiPASfc:**-*- 5tg'J^-7A»H, 1500mAh/gT'&o 

iBllllC 150nA©S««-p«»fiEE*«4. 2VfC^S 
^©&4. 2V©£ttEE£ffliJI]T65e«Sft-£ 

m&ftmznmffl'fT-Dfco 70mA©s«oitT?ii?a 



(8) 

A? 

«EE*«2. OVl'&S L£, £©4. 2V-2. 0V©i^-f 

ffiLfc<h;i3> 650mAhT&ofc. ^)lS\t 

5. 620mAhT& 
CH^J3] 

^IJS09 2 <h|5j UiEg, PASftffi&tf U— ^ - &m 

(IE*9tt) «IS2fla^. #«©2tt©A*tt, 

fcj»£l30/im©fc©£ffl^fc. 'Jf^lilT 

'J^A&JRfg (lOOwm, 2.2X3. 2cm2) £JP$80 
Mm©7^>k7*8{;;EE*L;fct>©£ffl^, ftSt*T|p] 
T -5 <fc -5 - h ©±Tfc 2 fegBB Lfc ft 

S (M-ffi2tt. iS5S8fe) iU^'7A^EE*Lfc7.^> 

ffiffl (7. 04cm2x2 «ffi2ft) =14. 08cm2) «, 
H« (7. 04cm2xi8 (^ffi8ft, M"®2fe) =126. 72c 
■2) ©11. U^^A^B^, ftHPASlC*! 

20 250mAh/gfflaTr$.^>. tAk-^-, U^ 1 ^ 

*t>satwitpi«ii,fc. *ft6(*i©ft@PASfc*f-r^ 

I'JffAiH 1500aAh/gT*ofc. 2 BHSIKT 

±SB**(C, 150inA©Sm§itT*) l lfe*EE^4. 2Vtr^:-5 

«£E^mS:12^pWfTofe. ^^T, 70mA©^«^ETfl;?l& 
«BE^2. OVfcfe**Ti**l/it. ^©4. 2V-2. 0V©-y--f 

30 ^;usr^osb. 3ms(Dtkm\z^T. nmmm&m 

mhtctZ\?>, 650mAhT$»o^:„ $.tc. 4+M* 2 )l^m\t 
350nA©3e««Eft«SffV^ «»eaSWflBbfctH 
5, 620nAhT*-3fc. 
(11^4] 

*J*«lT»5nfcX7'J— S»S120Mm (»?L^8 

5%) ©T;i/5x'7Ax+x/i>H^^;i/ (-y->i7*s; 

^1iSa. LW : 2mm, SW :1mm) Jtffift^U 400Mm©IES 

(*I4R) *^fi$:2fiffl^fe^ ^fiii©2«C©IE@fi, 
±fS ©£0 < 7. 7 U - £J¥ S 1 20 u m © 7 ^ 5 x ^ A x+ 

(280wm, 2.0X3. 0cm2) SrJ?$80Mm©7^>^7^ 
fC£E*bfc*)©Sfflli. jE«t*tlRl-r-5J:5t:EBL/ 
fc. IE® (JtM2tt, i^®3fe) tU^-7A&BH*bfc 

©*f|fijffiffi (6cm2) ti« lEffiffia (6cm2x8 (Pffi3 
so tSc, it® 2 ft) =48cm2) ©12. 5%T&ofco U^^A 
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ft«PASfc*tU 250mAh/gffl=£T*?>. mm 

■fSfc'J^tfAfitt. 1500iAh/gT»ofc. 
»E5K150iiA©£*MT4l*Hl3fe*bfcflfc, 2BRi 
fiKTlftB«l*S#tfbfc£;i5. U^tfAfcJUttSS 

-LEfiift£70mA©^8lET^?fi^JEE#2. 

£E^2.0Vt^-5ST*fefllLfe. HCD4. 2V-2. 0V©1M ^ 
»£M9Xb. 3@BOii[*fc*^T. «*&£S£I¥ti5 
LlttZZ, 720mAh-e$.ofco £fcv 4 tf-f *;UBtt35 
OiMD&tStlfctt£fTfr>. *»^*$rS¥ffiUfctC5. 3 
OOmAhT'&ofc. 
(£1609 5] 

HSfiW2iigi;iES, PASftSfttf-fe/tU-^-SJH 
K H4fc*bfcIE«, -fe/1 AS£««bfc 

<ft*9#) «i«2flttAs£. *1>«©2 8c©IE*ti, 
HS6014 <hl^#(CJ¥3120MmOTJl/5-^AX^7 l A 
> F * 9 ;KBH-B K X 5 'J - £ /&)§* b Xn S ttfc 1 50 ii 
m©IE*£b;fc. Uf^Ailtl/TH UfP^A&S 
© (230 Atm, 2. 0X3. 0cm 2 ) £/P ^iO u.m<DXr->UX 

fc. lEH (tf-®2&, Mffi 8 tic) £U^*A£EE*bfc 

©;*t[6j®» (6cm2) lEffimm (6cm2xi8 (MM 8 
ft, }f®2t$0 =108cffl2) <D5.6%-C$>-otc. U^A 
Mil, ft«PASfc**U 250mAh/gffi^T*?>o «g, 
-fe/^I/-^-, U^tfA&KOfcff^H, HiS^J4t« 

tco nm?w£im?hs\ztt?z>w)fy&mt.. lsoomAh 

±IS«?fiH, 70mAco^*gitT«?fififfi^2.0V^^-5^ 

«BEjfe*«12PtMfTo;fc. 70mAco^«oiET«?fi 
«)E*S2. OVteftS^TJSmbfc. d©4. 2V-2. 0V©+K 

ilbfctd^. 650mAhT*ofco 4^i7)\/S\i 
350mA©j£*«fcR*£fTK ««Sf ftlttibfcii 
3. 620mAhT$>ofc<, 

HJS0iJ2illbIES. PASAS&tf-fcMb-^-fcffl 

vi. 0 5^*bfciE®> ir/^u-^-, tumzmmLtc 

(fi*9tt) *«l£2fflfflA/£. ^J0 2«C(DiE^«, 
HJS0iJ5i:igbfc©<i:bfe. U^A4s«t bTtt, U 
5"^A^H?g (120/xm. 2. 0x3. 0cm2) £JP£80wm© 



(9) 

/<? 

h©±TtC2t5cgaSbfc. j£K (Jfr 
®2ft. iao®8t50 tU^^A^ffi»bfc7 l T->l/^^ 

(6cm2x2 (M®2ft) =12cm2) tt» lEISffiffl (6cm2 
X18 (Pu®8t$c, n-®2fe) =108cm2) Oil. lXTfto 
feo U^*A*«tt. JMIPASflttU 250mAh/gffiST 

io -tra«tbfc. **rtC0ft^PAS(C»-r-5^U^^A» 
1500mAb/gT»o;fc. «0&&j&&ia*.tCl5OiiiA<E>£ 
*«ET4RrW*«bfc«. 2 BHSItTMft 1 

fto 

TiMtbfc«. 150inA©;ttt^Tttft&*JEE#4 2VK&-5 
ST3fe«U -t-©a4 2V©3t«ffiS8U0-r-53t«*-« 
*ffi*«*12I^Mffo/t. 70mA©5£*8itTm?fi 
«ffi#2. 0V{^^*TiS[«bfc. d©4 2V-2. OVO-thf 

(ffibfctd^, 650mAhT$.ofe„ 4*W7 )Vm% 

350mA(D^mSSife«S:ffl/J, «?te§ft£ffFfl6Lfc<i: d 
5, 620mAhT"Sofe„ 
CJt^J 1 ] 

IE®*«#:(Cff$30MmOr;W5«. 

*i8um©«issfflnsejmn, mmmiRzfmffiM4 
£mmzLT2mm<om&%m/vfc. ztizzioBfeim. 
mzxim&.ftmhtztz\?>. jag^tfe^u^^A^js 

so [Jtt5f^J2] 

IESm*#: irff $ 30 u m © 7 )V 5 ?S Sr ffl V i -5 « , 

**«ia^jfi«4tH«K:bT«»saAyfc*. 

6*20HlBl*jlK:T*sa»*bfctc:5, nCfrifelt 

ioam&u\zTtsi&&ftmvrc£z\z>. m^thizu^ 

^A^«^if3SoT^fco 
40 Cit«W4) 

*M«lltra»^bT. ffa290/im©PASft«t. 
$438iiim©IEffiS:#fe. ClOiE® (2.0x3.0cm 2 ) StX 
PASfl@ (2.2X3. 2cm2) ^fflV^ Jf$25 nmO* U 
tfl/>t;tl/-^«UT, IE*, ■fc/iu-*-, ftis 
liLfc (IE® 7 tfiC) «**2flaA/«. n«©2tt© 

tlTH U^A^WIB (33Mm, 2. 2x3. 2cm2> ^ 
{HiJ©2ft(c:o^Tttl. 6X2. 2cm2) SfllHRCttO^t) 
so ^„ "J ^AOftfloiffiQ (7. 04cm 2 x 6 +3. 52cm2x 2 
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=49.28cm2) n, MMmffi. (7. 04cm2xl4 (p®6ft, 
tf-®2*S0 =98. 56cm2) CD50. 0%T&ofc. 'J^A& 
JR(i. ftffiPASKftU 250mAh/gfflaT*?>o «S, -fe 

/ti^-^-, >j^9AfcK©«ff*tt. mmmitim 

ftSPASCft-fSSgUf^Afite, l500mAh/gT*^fCo 

±C«»C 150iAa>£ttKTmMJBE*t4. 2Vfcfc5 
ST3fe«U ^CD^4. 2V(D^*m^BlJni-r'2.^«git-^ io 
mJEE^5m<£12B$raffoit. 5fcV»T, 70mAco€*StT*?fi 
mil^2. OVfc^a*Tftfllbfc. £<D4. 2V-2. OVcD+h-r 
?JI'£1I9£U 3HBOMlC*V»T, «*§*5:fF 

3, 400mAhT&o£:. 
CltKM5) 

tra«©36rj*T?, JP£250/zmCDPASft1S<h, 
J*S380tfm©IE**#fc. ClWiEffi (2. 0x3. 0cm2) & 
tfPASftffi (2. 2X3.2cm2) J¥£25Mm<D#'J 20 

nKl^-fe/t^— fljV»T, IE®, ■fc/IW— , ft 
@£«Bb/i (ftH7ft) *»£2flttA/!£. *MBJ©2 
ttOIEWi, *jfi«4i:B«KiPS120/im©7;W5^ 
•> AX**/1 > h* * 9)V<DWm\ZX => U - bTt# 
^nfcJ?^190Atm(DfccOt b^c. 'Jf^A^IitT 
te, 'J^A&Jglg (33Mm« 2.0X3. 0cm2. ^#J(D2 
ttfc"3WCHl. 5X2. 0cm2) ^!EWR\ZViX)^t>-^1t. 
Uf^AOfchnJffifil (6cm2x6+3cm2x2=42cm 2 ) 

lESoPt (6cm2xi4 (MS 6 ft, )t®2$0 =84cm 
2) ©50.0XT*^fc. U79A&Jlti. ft«PAS£*f 30 
U 250mAh/gffl^T&3. fg. -fe/ll/-^-, 

2tf 4«'Jf^lH, 1500mAh/gT'a&ofco WKWi& 
mm, at-6fcl50mA©3t*«ET?4«fM5te«Ufc«, 2B 

±ffim?&(C, 70mA<73^«^T**«£E^2. OVfcfc-5* 

*T?**U -t©«4. 2V©3£«£ESHllU-S--5S««E-5£ 40 
«EE5fc«£12NfMf?o£. &<AT, 70mA©^*SitT?«ffi 
«EE#2. 0V(r^-5ST?4S[«Ufe„ £054. 2V-2. OVcD+K 

«Lttu5, 550mAhT*ofc. {7 )Vmt 

3, 320mAlrT?*^fc. 

±EJt«09 4;fttf Jt«W 5 fcilJTIi, 3fc5£«#tt& 
Jlrofci&fcy^ASI^^ 5*1 £ 

IRK ML, U^ACDag^tg&JP^TPgT*&3i&30wrn 
©'J^^AfBSftttltt-fOKfiOWtSIlttt, 4m so 



fete, Mfcfc^U^AfSjW&Sfcfc***, ttWZ^-o 

*©y^£A*:rr**ji&jR, -r&*5*>^<*ft@K ug 1 
oasa^stoi&T^frviftsu^^Aoa^ife** 

^ teM U 5 1 •> A ©ffl»^Fjfe b 3 -5 t> (7) T & -5 . 

**flliHttO»ST. JP£180Mm<7)PASftffi<i:, 
JPS290tfm©jE«*»fc. CIWIE® (rU5. 4xfi£37. 0 
cm2) RtfPASfttt (rU5. 6xfi^39. 0cm2) ff£ 
25/zm©*U7 P PfcfU->-tA'l/-^-affl^T> Rt5« 
tt*2fflttA>;£. "f U^A&RIBSEEirr* 

S4. fcmRW-fc (ftffi£gte39. Ocm+4. 8cm) . U^A 
(160um, 5.6X4. 8cm2) £JlffMf|:icE«l, 
fcfe»SrfflV\ 0 7OJ;'"5K1, ft®, jES&MA^"« <k 
5tEttt#*«!3R«t* (18650^4'7 P ) tL 

U^^AOSffl (26. 88cm2) \t, MmmW. (436.8c 
m2) C06. 2%TSofe. U^A&JPHi, ft@PAStr*f 

250mAh/g4aaTfe^ <> mmmt, ±&&mmmiim 

*tbft. ^flfert^ft^PAStC^T'Si^U^^A*^ 1 
500mAh/gT&ofco 2 BflliBCTftft 1 **^b 

±IBfll?tet > 500raA©5t«gSTH?fi«ffi^4. 2Vtc^^> 

«£E*«S12I^Mffofc. 200mA<D^fl;MtTfl 
?6«BE^2. OVtC^^ST^ttbfco ^(04. 2V-2. OVO-y- 

ffibfci^5, 2000mAhTa&-pfe., Site, 4+M-^g 
ttl000inA©3£«Sf[KTra«O3WI*fTV», 
ffiVfriiZZ. 1900mAhT&ofc„ X^.;P^-^$r|f 
JI-TSt, 390Wh/« t^^^fcWTafeofc. 
[*JS0iJ 8 3 

Hy6#J7 tl^biEffi. PASftffiatX-b/^-^-Srffl 

240wm (5v?l^86%) <DX^>1/X (SUS316) X4^7. 
/t>F^Jl' (■y->^*^tt«, LW : 2mm. SW :1mm) 5 

«©fr«KiEa««m*»j«Uft:V4iHt#«»S5. 2cm 
Uttfc (IEfe£ftH:37. 0cm4-5. 2cm) „ U^^A^JRffi 
(150/tm. 5.4X5. 2cm2) *iE«ll«#K:£E»Ufc"bO 
Sfflli. H8©J:5C. ft®, jE«t»lSl-r-&«t , 5fcE 

lutttsonitt (i865o^-r^) tut. 

«?A©S« (28. 08cm2) fi, (399. 6cm2) ©7. 
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0%T&o£„ Uf^A^IH ftttPASfcttU 250mAh 

ni&PWfk&?ESlzWfZ>® , )f?&mit> 1500mAh/gT 
2HIBJSSKTtta«l*S»*bfci:J:5, 

±ffim»fc, 200mA<D5£mSSl?«^mJE* 1 2. OVKft-S 

3£T3£mU ^-0«4. 2V©3£«£E*HlJP'r*JB«SI- 

mmEft*2.0V£tt*£-tftttl/fc. H©4. 2V-2. OVCD 10 

ittlOOOmAcO)£«git^(0^«S:fTVi, «Jfi£S£fflffi 
bfci35> 1850mAhTab-3feo x*;i^-SS£H-S: 
fSt, 385Wh/« £*gfct>©"T?*o;fc. 

*S290tfmOjE*£ft>t. H©IE* (rU5. 4xg$37. 5 
cm2) RtfPASAfii (rH5. 6xfi$39. 5cm2) Jp£ 
25wmC7)#U7 , ntri/>-tA , l/-^-ffltiT, R1B«ffi 20 
£2flffiA,£\ U^AttmSSsftKEgLfc^ofco ft 

fcWffcfc'J^tfAfttt, 1250mAh/g-eao;fc. 

±fBm?l&lC, 500mA<D3£«SitTS?t&*BE7it4. 2VlZfe.Z> 
*T**U 2Vcofe*ffi*ERtt-r?)^*St-^ 
«m***12^flKJff-3fc. 200nA©j£*aET?* 
»«£E*«2. OVfc***T?ft«bfc. £©4. 2V-2. 0V©+1- 

1500mAlre&o£:. 41)-^{7)Vm 
«1000mA<D5tl|ggra^CD^SrfTV>. «?fi$4£ffNffil, 30 
tztZZ, 1450mAhT?&o£. X*;U=p-^£ ft-®-?" 
St. 290Wh/« 
dO«J;3^, A«S*<&U^A*j&%iAli/g©»S-, 

(stiiS^j 9 ) 

*J60!l 1 £|Hjjg<7>#j£-T\ 200«mcOPASftffiS#fe < , 
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mtz, V 2 0 5 (^-f^2coiES) lOOMfiSB. 7-b^lx> 

ftBB^N-^^tfpu K>8oaa«K:**bfc*ast 

U-£/P$240tfm (^?L$88%) ©7^5rC7AX+ 
XA'>K**;U 0!j->**5iC#a«. LW:2mm.SW:lmm) 
mm\Zf&WL. 750/nmOiEa*f»fc. *fc> X^'J- 
£J¥£120Mm (1571*85%) ©7^5 r^Al+X A° 
>F**;W (iJ->^*^aS5. LW : 2mm. SW :1mm) Jt® 
iZf&ML, 300um©IE@£#£:, 

£©IES (2. 0x3.0cm2) SO^PASft^ (2. 2x3. 2c 
m2) JP£25 /zm©# U 7u tf l/>-feA° U— ^~ 

±IBJP$120/zmco7;l/5X^AX^X/N°>K^ 
9)\><Dftm\-7. v VXm ■=> nfc300w mcDIE 

SiLfe. Uf^A^liLm U^A&flHB (85 
0//m, 2. 0X3. 0cm2) £Jl$80/im©Xx> l/7.i&H{;;JE 

S UtB2ft, Wffi8ft) tU^ASrEJifLfcX^ 
l/^*l»ftfft»8l/, U5F^A©*ffa 
®}» (6cm2) \t y mmmm (6cm2xi8 (MS8fe, tf-ffl 
2 ft) =108cm2) <D5.6XT*ofc. U^A&MMU 
ft«PASfc*tU lOOOmAh/gffl^-rabS, ±12 

f^AIH 1500mAh/gT&ofc. 7 B P^fitCTi&a 
ft 1 **ftMlsfct 15, U A4KM:I3&££C* 
<J^oTV^Co ±B*»K:. 150inAWS«»StT'l|?tS«ffi 
#3. 3VfcfcS*T?a*U 3. 3V©JE*EE£Blftrt-*j£* 

•vmmnmm. ovfcfcas-cjHtLfc. £©3. 3v-i. ov 
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